
miiraiirifiiow 

0 Publication number: 0 668 689 A1 



© EUROPEAN PATENT APPLICATION 

@ Application number: 95102413.2 © Int. CI. 6 : H04N 1/00 



© Date of filing: 21.02.95 



© Priority: 22.02.94 JP 23985/94 


© Inventor: Kono, Takeshi, c/o CANON 


10.03.94 JP 39665/94 


KABUSHIKI KAISHA 


© Date of publication of application: 


30-2, 3-chome, Shimomaruko 


Ohta-ku, 


23.0a95 Bulletin 95/34 


Tokyo 146 (JP) 


© Designated Contracting States: 




DE ES PR GB IT 


© Representative: Pellmann, Hans-Bernd, 


© Applicant: CANON KABUSHIKI KAISHA 


Dlpl.-lng. et al 


PatentanwaltsbUro 


30-2, 3-chome, Shimomaruko, 


Tledtke-BUhllng-Klnne & Partner 


Ohta-ku 


Bavariarlng 4 


Tokyo (JP) 


D-80336 MUnchen (DE) 


© Sheet supply apparatus. 




Europalsches Patentamt 
European Patent Office 
Office europ£en des brevets 



© The present invention provides a sheet supply 
apparatus comprising supply means for supplying a 
sheet, a drive motor for driving the supply means, 
power transmission switching mechanism for permit- 
ting or inhibiting transmission of power from the 
drive motor to the supply means, and control means 



for controlling an operation of the power transmis- 
sion switching mechanism. The power transmission 
switching mechanism is controlled in such a manner 
that the transmission of power from the drive motor 
to the supply means is inhibited when a supplying 
operation is stopped. 
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BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 



Field of the Invention 

The present invention relates to a sheet supply 
apparatus, and more particularly, it relates to a 
sheet supply apparatus having a mechanism for 
conveying, for example, an original sheet or a 
recording sheet having predetermined size. 

Related Background Art 

In recent years, facsimile systems has been 
widely used even in general homes, and, thus, 
higher additional functions have been requested. 
Among these functions, particularly, facsimile sys- 
tems having an automatic sheet supplying function 
wherein a cut sheet (sheet having a predetermined 
size) can be used in place of a heat-sensitive 
recording sheet roll which has mainly been used in 
the prior art have been proposed. 

In such facsimile systems capable of using the 
cut sheets, structural mechanisms driven by mo- 
tors include an original convey means for convey- 
ing an original to a reading portion, a recording 
means for recording an image on a recording 
sheet, a sheet supply means for separating the 
recording sheets one by one and feeding the sepa- 
rated sheet to a recording means and the like. In 
order to drive these means in a predetermined 
manner, in the conventional facsimile systems, re- 
spective drive motors (stepping motors), drive cir- 
cuits and drive power sources are provided for the 
original convey means, recording means and sheet 
supply means, respectively, to control these means 
independently. 

However, in the above-mentioned conventional 
facsimile systems, if the sheet is jammed in a 
condition that the sheet is pinched between a sheet 
supply roller and a separation pad of the sheet 
supply means, in order to remove the jammed 
sheet, the jammed sheet must be pulled along a 
sheet conveying direction, or be pulled along a 
direction opposite to the sheet convey direction 
when it is difficult to pull the sheet in the sheet 
conveying direction. Although it is easy to pull the 
sheet in the sheet conveying direction, it is difficult 
to pull the sheet in the opposite direction, because 
the sheet supply roller is connected to a sheet 
supply motor via gears and a stopping torque of 
the sheet supply motor is great. Thus, it is consid- 
ered that the separation pad can be released from 
the sheet supply roller. However, this results in 
cost-up and spacial inconvenience. 



The present invention aims to eliminate the 
above-mentioned conventional drawback, and has 
5 an object to provide a sheet supply apparatus and 
a facsimile system, in which a jammed sheet can 
easily be removed. 

To achieve the above object, a sheet supply 
apparatus according to the present invention com- 

io prises a convey means for conveying a sheet, a 
drive motor for driving the convey means, a power 
transmission switching mechanism for permitting or 
inhibiting transmission of power from the drive mo- 
tor to the convey means, and a control means for 

75 controlling an operation of the power transmission 
switching mechanism. It is characterized in that the 
power transmission switching mechanism is con- 
trolled in such a manner that the transmission of 
power from the drive motor to the convey means is 

20 inhibited when the apparatus is stopped. 

Another aspect of the present invention, there 
is provided a facsimile system comprising reading 
means for reading an image on an original, original 
supply means for supplying the original to the 

25 reading means, recording means for recording a 
predetermined image on a recording sheet, and 
recording sheet supply means for supplying the 
recording sheet to the recording means. It further 
comprises shift means selectively engageable with 

30 either a power transmitting mechanism for the 
original supply means or a power transmitting 
mechanism for the recording sheet supply means, 
a drive motor for selectively driving the original 
supply means or the recording sheet supply means 

35 via the shift means, and control means for control- 
ling an operation of the drive motor, and wherein 
the shift means is positioned at a neutral position 
where the shift means is not engaged with both of 
the power transmitting mechanisms for the original 

40 supply means and for the recording sheet supply 
means when an operation of the system is stop- 
ped. 

With this arrangement, since the drive motor is 
disconnected from the power transmitting rnecha- 

45 nisms of the supply means when the system is 
stopped, a load caused by a stopping torque of the 
drive motor does not act on the supply means, 
and, thus, a jammed sheet can easily be removed. 
Further, since there is no need to provide an 

so additional releasing mechanism for the separation 
pad, the system can be made cheaper and a space 
can be saved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

Fig. 1 is a sectional view of a facsimile system 
according to a first embodiment of the present 
invention; 
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Fig. 2 is a sectional view for explaining an 

operation of the facsimile system; 

Fig. 3 is a schematic perspective view of a drive 

system of the facsimile system; 

Fig. 4 is a sectional view showing a main portion 

of a switching mechanism in the drive system; 

Fig. 5 is a block diagram of a control system of 

the facsimile system; 

Fig. 6 is a timing chart for controlling motors of 
the facsimile system; 

Fig. 7 is a schematic perspective view of a drive 
system of a recording portion according to a 
third embodiment of the present invention; 
Fig. 8 is a schematic perspective view of a drive 
system of a reading portion according to a 
fourth embodiment of the present invention; 
Fig. 9 is a partial view showing a main portion of 
a switching mechanism in a drive system ac- 
cording to a fifth embodiment of the present 
invention; 

Fig. 10 is a perspective view showing a main 

portion of a facsimile system according to a 

further embodiment of the present invention; 

Fig. 11 is a perspective view of showing an 

arrangement of circuit boards; 

Figs. 12A to 12F are views for explaining an 

original separating mechanism; and 

Fig. 13 is a timing chart for controlling motors of 

the facsimile system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

Now, a facsimile system according to a first 
embodiment of the present invention will be ex- 
plained with reference to the accompanying draw- 
ings. Fig. 1 is a sectional view showing a main 
portion of a facsimile system according to the first 
embodiment in which an ink jet recording means of 
serial type is used as a recording means. Further, 
Fig. 2 is a view for explaining an operation of the 
facsimile system. 

(Entire Construction of the Facsimile System) 

First of all, in Figs. 1 and 2, the entire construc- 
tion of the facsimile system will be explained. As 
shown in Fig. 1, the facsimile system comprises a 
sheet supply system A for supplying recording 
sheets S one by one, a recording system B acting 
as a recording apparatus, a reading system C for 
reading an image on an original, and an operating 
portion D. 



(Sheet Supply System) 

The sheet supply system A serves to separate 
recording sheets S stacked in a cassette 1 one by 

5 one at a sheet supply portion comprised of a sheet 
supply roller 3 and a separation pad 4, thereby 
supplying the separated recording sheet toward a 
downstream direction and to convey the recording 
sheet further downwardly (in a direction shown by 

10 the arrow a) to the recording system B by means 
of a pair of feed rollers 5a, 5b. A sheet tip/rear end 
6 comprising a photo sensor or a micro-switch for 
detecting tip and rear ends of the recording sheet 
S to ascertain a position of the recording sheet S is 

75 arranged in front of the recording system B for 
recording an image on the recording sheet S sup- 
plied from the sheet supply system. 

On the other hand, as shown in Fig. 2, the 
cassette 1 can be mounted to and dismounted 

20 from the facsimile system through an opening 7e 
formed in a front surface 7a of a system body 7 
(Fig. 1) having an inclined upper surface. Further, 
the sheet supply roller 3, separation pad 4, feed 
rollers 5a, 5b and sheet tip/rear sensor 6 are ar- 

25 ranged at attachment portions (not shown) formed 
within the system body 7, respectively. 

(Recording System) 

30 The recording system B serves to record the 

image on the recording sheet S supplied from the 
sheet supply system A, in response to an image 
signal sent from an external device, an image sig- 
nal sent from the reading system C or a predeter- 

35 mined data outputted from a computer and the like. 
More particularly, the recording sheet S is con- 
veyed in the downstream direction by a platen 
roller 8 of the recording system B, and one-line 
recording is effected by discharging ink droplets 

40 from a head cartridge 9 toward the recording sheet 
S in response to the image signal or the predeter- 
mined date. The conveyance of the recording 
sheet and the one line recording are repeated 
alternately. 

45 Then, the recording sheet S on which the im- 

age was recorded is further conveyed in the direc- 
tion a and is further conveyed in the downstream 
direction by a pair of discharge rollers 10a, 10b to 
be discharged onto a sheet tray 1 1 disposed out of 

so the facsimile system. The platen roller 8 of the 
recording system B and the discharge rollers 10a, 
10b are arranged at attachment portions (not 
shown) formed within the system body 7, respec- 
tively. The head cartridge 9 for effecting the re- 

55 cording can be mounted to and dismounted from 
the body 7 of the facsimile system along directions 
d by opening a record cover 1 2 toward a direction 
c to an opened position (shown by the two-dot and 
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chain line in Fig. 2). 
(Reading System) 

The reading system C serves to convert light s 
illuminated on an original G (Fig. 1) into an electric 
signal which is in turn sent to other facsimile sys- 
tem or to the above-mentioned recording system B 
in response to requirement of the facsimile system. 
That is to say, a single original or a plurality of io 
originals G are stacked on an original stacking 
plate 14 and an original tray 15, and the originals G 
are separated one by one by means of a separa- 
tion roller 16a and an urging piece 16b urged 
against the separation roller. The separated original 75 
is sent toward a downstream direction (in a direc- 
tion shown by the arrow b in Fig. 1) and is further 
conveyed by a pair of convey rollers 17a, 17b and 
a pair of discharge rollers 18a, 18b to be dis- 
charged out of the system through the opening 7e 20 
of the system body 7. 

While the original G is being conveyed in this 
way, the image information is read by a reading 
portion comprised of a photo-electric conversion 
element (for example, a contact sensor) 19 and a 25 
white roller 20 for defining the background for 
reading. In a copy mode, the image signal is sent 
to the reading system B; whereas, in a sending 
mode, the image signal is sent to a recording 
system of other facsimile system. 30 

Further, an original presence/absence sensor 
30 for detecting the presence or absence of the 
original to determine whether the original is in a 
readable condition or not is arranged in the proxim- 
ity of the upstream side of the separation roller 35 
16a, and an original tip/rear end sensor 31 com- 
prised of a photo-sensor or a micro-switch for 
detecting tip and rear ends of the original G to set 
a timing of the start and finish of the reading 
operation of the photo-electric conversion element 40 
19. 

The original stacking plate 14, original tray 15, 
separation roller 16a, convey roller 17a, discharge 
roller 18a, photo-electric conversion element 19 
and white roller 20 are arranged at attachment 45 
portions (not shown) formed within the system 
body 7, respectively. 

(Operating Portion) 

50 

The operating portion D serves to perform a 
mode switching operation, a copying operation, a 
sending operation, a printing operation and the like. 
The operating portion is arranged on the inclined 
front upper portion and has various keys (not 55 
shown) associated with the above-mentioned oper- 
ations. 
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The operating portion D disposed above the 
original conveying mechanism of the reading sys- 
tem C and can be opened or rocked with respect 
to the system body 7 in directions shown by the 
arrow e in Fig. 2. Incidentally, although not shown, 
a telephone (hand set) is arranged at one side of 
the operating portion D. 

In this way, various constructural portions re- 
quired for the facsimile system can be arranged 
within the body 7 of the facsimile system with 
compactness, and the exchange of the head car- 
tridge 9, access to the reading portion and ex- 
change of the sheet supply cassette 1 can easily 
be performed. 

Incidentally, the reference numeral 21a denotes 
a system substrate; 21b denotes a power source 
unit substrate; 21c denotes a control substrate. 
These substrates are arranged at predetermined 
positions. Further, as well as the above-mentioned 
substrates, a relay substrate, a substrate for con- 
trolling the telephone and a telephone line (not 
shown), a substrate on which a printer interface is 
mounted and the like are also arranged at predeter- 
mined positions. By providing various electronic 
circuit boards (substrates) in this way, a heat gen- 
erating problem can be eliminated and mainten- 
ance can easily be performed. 

(Construction of Drive System) 

Next, a construction of the drive system will be 
explained with reference to Fig. 3 which is a sche- 
matic perspective view showing the drive system. 
In Fig. 3, as drive sources, there are provided a 
sheet supply/read motor 32 for driving the sheet 
supply system A and the reading system C, a 
record motor 34 for effecting the conveyance of the 
sheet in the recording system B and driving a 
cleaning device 40 for cleaning a head of the head 
cartridge 9, and a carriage motor 35 for shifting the 
head cartridge 9 in a main scan direction. Accord- 
ingly, the facsimile system has three stepping mo- 
tors in total. 

Among these stepping motors, regarding the 
sheet supply/read motor 32, when the motor 32 is 
rotated in either direction, a switching arm 33 is 
rotated or rocked accordingly, so that the power of 
the motor 32 is transmitted to either of the sheet 
supply system A or the reading system C. 

As shown in Fig. 4, a switching gear 33a is 
rotatably mounted on a shaft 33c secured to the 
switching arm 33 so that the switching gear can be 
moved together with the switching arm 33. On the 
other hand, the switching gear 33a is urged against 
the switching arm 33 by a coil spring 33d com- 
pressed between a stop ring 36 attached to the 
shaft 33c and the switching gear, thereby generat- 
ing a friction force between the switching arm 33 
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and the switching gear 33a to provide a predeter- 
mined weak rotational load. 

The switching arm 33 and a rotation center 
gear 33b are rotatably supported on a shaft 38 
secured to a drive base 37 so that a distance 5 
between the switching gear 33a and the rotation 
center gear 33b is kept constant and these gears 
are always meshed with each other. 

With this arrangement, when the rotation center 
gear 33b is rotated by the sheet supply/read motor io 
32, the switching gear 33a becomes stationary with 
respect to the switching arm 33 due to the rota- 
tional load, with the result that the switching arm 33 
is rocked around the rotation center gear 33b in the 
rotational direction. As a result, since the switching is 
gear 33a is engaged by another gear to stop the 
rocking movement of the switching arm 33, the 
switching gear 33a is rotated by rotation of the 
rotation center gear 33b to transmit the power. That 
is to say, by rotating the sheet supply/read motor 20 
32 in a direction shown by the arrow g in Fig. 3, 
the reading system C is driven, thereby driving 
gears w1 - w11. On the other hand, when the sheet 
supply/read motor 32 in a direction shown by the 
arrow h, the sheet supply system A is driven to 25 
drive a gear pulley wp1, thereby driving a gear 
pulley wp2 and gears w20 - w22 meshed with the 
gear pulley via a belt T1 to rotate the sheet supply 
roller 3. 

On the other hand, in the recording system B, 30 
the cleaning device 40 has a similar power switch- 
ing mechanism so that, when the record motor 34 
is rotated in a direction shown by the arrow i, the 
cleaning device 40 is driven through gears w23 - 
w25, and, when the record motor 34 is rotated in a 35 
direction shown by the arrow j, the recording sheet 
S is conveyed through gears w23 - w26. 

The carriage motor 35 drives a timing belt T2 
secured to a carriage (not shown) of the head 
cartridge 9 through pulleys wp3, wp4 so that, when 40 
the carriage motor 35 is rotated in a direction 
shown by the arrow k, the cartridge 9 is shifted to 
the left, and, when the carriage motor 35 is rotated 
in a direction shown by the arrow 1, the cartridge 9 
is shifted to the right. In response to the shifting 45 
movement of the cartridge, an ink jet recording 
operation is effected to record the image on the 
recording sheet. 

A relation between a peripheral speed Vf of the 
feed rollers 5a, 5b and a peripheral speed Vp of 50 
the sheet supply roller 3 is selected to be Vf > Vp, 
and a one way clutch 3a is arranged between the 
sheet supply roller 3 and a drive shaft to which the 
gear w22 is secured, so that, when the recording 
sheet separated and supplied by the sheet supply 55 
roller 3 is started to be conveyed by the feed 
rollers 5a, 5b, the sheet supply roller 3 is rotatingly 
driven by the movement of the recording sheet S. 
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As a result, as the recording sheet is conveyed by 
the feed rollers 5a, 5b, even when the sheet supply 
system A is stopped, the recording sheet S can be 
conveyed by the recording system B. 

(Construction of Control System) 

Next, the control system for controlling the 
above-mentioned various systems will be explained 
with reference to a block diagram of Fig. 5. 

In Fig. 5, a control portion 41 of the facsimile 
system has a CPU 41a for controlling the entire 
system, a ROM 41b for storing various programs 
and various data, and a RAM 41c for temporarily 
storing various data and used as a work area for 
the CPU 41a. 

Motor drive circuits 42, 43, 44 for driving the 
sheet supply/read motor 32, record motor 34, car- 
riage motor 35 are connected to the control portion 
41, and, when control signals are sent from the 
control portion 41 to the motor drive circuits 42, 43, 
44, the motors 32, 34, 35 are driven, respectively. 
Incidentally, in the illustrated embodiment, while an 
example that the stepping motors are used as the 
drive motors was explained, the present invention 
is not limited to such an example, but DC motors 
or servo motors can be used, for example. 

Further, the recording sheet tip/rear end sensor 
6, original presence/absence sensor 30 and original 
tip/rear end sensor 31 are connected to the control 
portion 41 so that detection signals from the sen- 
sors can be inputted to the control portion. 

(Example of Drive Control for Motors) 

Next, in the above-mentioned facsimile system, 
operations of various motors when the images on 
two originals are successively copied will be ex- 
plained with reference to a timing chart shown in 
Fig. 6. 

(51) : when two originals G are set on the origi- 
nal stacking plate 14, the original pres- 
ence/absence sensor 30 detects the fact that the 
original is present, and a copy permitting con- 
dition or an original image sending permitting 
condition is established. 

(52) : when the copy start is commanded from 
the operating portion D, the sheet supply/read 
motor 32 is rotated in the direction h, with the 
result that the sheet supply roller 3 is rotated to 
start the supply of the recording sheet. At the 
same time, the record motor 34 is rotated in the 
direction j to rotate the feed rollers 5a, 5b and 
the platen roller 8, thereby conveying the re- 
cording sheet S supplied from the sheet supply 
system A. 

(53) : when the tip end of the sheet is detected 
by the recording sheet tip/rear end sensor 6, 
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since the recording sheet S can be conveyed 
only by the record motor 34, the sheet sup- 
ply/read motor 32 is stopped. 

(54) : by conveying the recording sheet S by a 
predetermined amount after the tip end of the 
sheet was detected in S3, the registration of the 
recording sheet S with respect to the recording 
position is completed. At this point, the record 
motor 34 is stopped. Further, the sheet sup- 
ply/read motor 32 is rotated in the direction g to 
start the separation of the original G. 

(55) : the tip end of the first original G is de- 
tected by the original tip/rear end sensor 31 . 

(56) : when the original G is conveyed by a 
predetermined amount after the tip end of the 
original was detected in S5, since the tip end of 
the original G reaches the reading position of 
the photo-electric conversion element 19, the 
reading operation is started and the image sig- 
nal is sent to the recording system B. When the 
image signal is received by the recording sys- 
tem B, the record motor 34 is rotated in the 
direction j to convey the recording sheet S; 
meanwhile, by rotating the carriage motor 35 in 
the normal and reverse directions alternately, 
the predetermined serial recording operation is 
effected by the head cartridge 9. 

(57) : the rear end of the recording sheet S is 
detected by the sheet tip/rear end sensor 6. 

(58) : the rear end of the first original G is 
detected by the original tip/rear end sensor 31. 

(59) : the tip end of the second original G is 
detected by the original tip/rear end sensor 31 . 

(510) : when the rear end of the recording sheet 
S is conveyed by the predetermined amount to 
reach the recording position after the rear end of 
the recording sheet is detected in S7, the record 
motor 34 is stopped. Similarly, when the rear 
end of the first original G is conveyed by the 
predetermined amount to reach the reading po- 
sition after the rear end of the original was 
detected in S8, the sheet supply/read motor 32 
is stopped. 

(511) : similar to S2 f the sheet supply/read motor 
32 is driven to start the sheet supplying opera- 
tion. At the same time, the record motor 34 is 
driven to discharge the first recording sheet S 
and to convey the second recording sheet S 
supplied from the sheet supply system A. 

(512) : similar to S3, when the tip end of the 
second recording sheet S is detected by the 
recording sheet tip/rear end sensor 6, since the 
recording sheet S can be conveyed only by the 
record motor 34, the sheet supply/read motor 32 
(sheet supply system A) is stopped. 

(513) : similar to S4, after the registration of the 
second recording sheet S is completed, the 
record motor 34 is stopped, and the sheet sup- 



ply/read motor 32 is rotated in the direction g to 
convey the second original G. 
(S14): the conveyed amount of the second origi- 
nal (including the conveyed amount in S9) is 

s counted, and, when the tip end of the second 
original G reaches the reading position, the 
reading operation is started. Further, similar to 
S6, the predetermined recording operation is 
effected in the recording system B. 

w (S15): similar to S7, the rear end of the second 
recording sheet S is detected by the sheet 
tip/rear end sensor 6. 

(516) : the second original G is also conveyed, 
and the fact that there is no remaining originals 

15 is detected by the original presence/absence 
sensor 30. 

(517) : similar to S8, the rear end of the second 
original G is detected by the original tip/rear end 
sensor 31 . 

20 (S18): similar to S10, the recording operation 
and the reading operation are stopped. When 
the rear end of the recording sheet S is con- 
veyed by the predetermined amount to reach 
the recording position, the record motor 34 is 

25 stopped. When the rear end of the original G is 
conveyed by the predetermined amount to 
reach the reading position, the sheet sup- 
ply/read motor 32 is stopped. 

(519) : the record motor 34. is rotated in the 
30 direction j by the predetermined amount to dis- 
charge the rear end of the recording sheet S 
from the recording system B. At the same time, 
the sheet supply/read motor 32 is rotated in the 
direction g to discharge the rear end of the last 

35 original G. 

(520) : the record motor 34 is rotated in the 
direction i by the predetermined amount, so that 
the recording head portion of the head cartridge 
9 is cleaned by the cleaning device 40. 

40 (S21): the sheet supply/read motor 34 is rotated 
in the direction h by the predetermined amount 
so that the switching gear 33a of the switching 
arm 33 is brought to the neutral position where 
the gear 33a is not engaged with both of the 
45 gear w1 of the reading system and the gear 
pulley wpl of the sheet supply system. 
In accordance with the above-mentioned oper- 
ations, the copy mode is carried out. On the other 
hand, in the sending mode, only the reading opera- 
50 tion for reading the original G is effected. Thus, the 
sheet supply/read motor 32, original . pres- 
ence/absence sensor 30 and original tip-rear end 
sensor 31 are operated in the same manner as 
mentioned above, thereby carrying out the sending 
55 mode. 

On the other hand, in the receiving mode, only 
the supplying operation and the recording opera- 
tion regarding the recording sheet are effected. 
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Thus, the sheet supply/read motor 32, record mo- 
tor 34 and sheet tip/rear end sensor 6 are operated 
in the same manner as mentioned above, thereby 
carrying out the receiving mode. In this case, how- 
ever, in the above S21, the sheet supply/read mo- 
tor 32 is rotated in the direction g. 

Further, if abnormity occurs during the sheet 
supplying operation (for example, if the tip end of 
the recording sheet S is not detected by the sheet 
tip/rear end sensor 6 even after the sheet sup- 
ply/read motor 32 and the record motor 34 were 
driven by the predetermined time period in the 
above S2), the sheet supply/read motor 32 is rotat- 
ed in the direction g by the predetermined amount 
as is in the above S21 , thereby bringing the switch- 
ing gear 33a to the neutral position. 

As a result, since the load caused by the 
stopping torque of the sheet supply/read motor 32 
does not act on the sheet supply roller 3, even if 
the sheet is jammed during the sheet supplying 
operation, the jammed recording sheet S can easily 
be pulled in the sheet supplying direction or in the 
opposite direction. 



Upon completion of the copy mode or the 
sending mode, except for the operation of the 
above S21 in Fig. 6, the same operation as the 
copy mode of the first embodiment are effected 
(the operation of S21 is not effected). That is to 
say, the sheet supply/read motor 32 is stopped in a 
condition that the switching gear 33a is engaged 
by the gear w1 of the reading system, so that the 
switching gear 33a is prevented from engaging with 
the gear pulley wp1 of the sheet supply system. 



Further, if the abnormity (such as sheet jam) 
occurs after or during the receiving mode, similar 
to the above-mentioned first embodiment, the 
sheet supply/read motor 32 is rotated by the pre- 
s determined amount to engage the switching gear 
33a with the gear w1 of the reading system. 

Consequently, since the load caused by the 
stopping torque of the sheet supply/read motor 32 
does not act on the sheet supply roller 3, even if 
70 the sheet is jammed during the sheet supplying 
operation, the jammed recording sheet S can easily 
be pulled in the sheet supplying direction or in the 
opposite direction. 

75 (ii) When the sheet supply system has another jam 
treatment structure: 

After or during the copy mode or the sending 
mode, if the original is jammed, the motor 32 is 
20 rotated in the direction h to engage the gear 33a 
with the gear pulley wp1. Upon completion of the 
receiving mode, the motor 32 is stopped in the 
condition that the gear 33a is engaged by the gear 
pulley wp1. 

Third Embodiment 

Next, a facsimile system according to a third 
embodiment of the present invention will be ex- 
plained with reference to Fig. 7. Incidentally, ele- 
ments having the same construction and function 
as those of the first embodiment are designated by 
the same reference numeral, and explanation there- 
of will be omitted. 

As shown in Fig. 7, the present invention can 
be applied to a recording portion of the facsimile 
system. That is to say, in the third embodiment, 
before the facsimile system is stopped, the drive 
motor or sheet supply/read motor 32 is rotated to 
shift the switching gear 33a to a position where the 
gear 33a is not engaged by the gear pulley wp1 of 
the sheet supply system. With this arrangement, 
since the load caused by the stopping torque of 
the sheet supply/read motor 32 does not act on the 
sheet supply roller 3, even if the sheet is jammed 
during the sheet supplying operation, the jammed 
recording sheet S can easily be pulled in the sheet 
supplying direction or in the opposite direction. 



Next, a facsimile system according to a fourth 
embodiment of the present invention will be ex- 
plained with reference to Fig. 8. Incidentally, ele- 
55 ments having the same construction and function 
as those of the first embodiment are designated by 
the same reference numeral, and explanation there- 
of will be omitted. 



Second Embodiment 25 

Next, a facsimile system according to a second 
embodiment of the present invention will be ex- 
plained. Incidentally, since the construction of the 
facsimile system according to the second embodi- 30 
ment is the same as that in the first embodiment, 
explanation thereof will be omitted. Now, the con- 
trolling operation of the second embodiment will be 
described with reference to Figs. 3 and 6 used in 
connection with the first embodiment. 35 

In this second embodiment, in each of the 
copy mode, sending mode and receiving mode, 
when the operations are stopped, the sheet sup- 
ply/read motor 32 is controlled so that the switch- 
ing gear 33a is engaged by either the gear w1 of aq 
the reading system or the gear pulley wp1 of the 
sheet supply system. 

(i) When the reading system has another jam treat- 
ment structure (for example, the cover can be 45 
opened widely): 



50 Fourth Embodiment 
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As shown in Fig. 8, the present invention can 
be applied to only a reading portion of the facsimile 
system. That is to say, in the fourth embodiment, 
before the facsimile system is stopped, the drive 
motor or sheet supply/read motor 32 is rotated to 
shift the switching gear 33a to a position where the 
gear 33a is not engaged by the gear w1 of the 
reading system C. With this arrangement, since the 
load caused by the stopping torque of the sheet 
supply/read motor 32 does not act on the sheet 
supply roller 3, even if the sheet is jammed during 
the sheet supplying operation, the jammed record- 
ing sheet S can easily be pulled in the sheet 
supplying direction or in the opposite direction. 

Fifth Embodiment 

Next, a facsimile system according to a fifth 
embodiment of the present invention will be ex- 
plained with reference to Fig. 9. Incidentally, ele- 
ments having the same construction and function 
as those of the first embodiment are designated by 
the same reference numeral, and explanation there- 
of will be omitted. 

Fig. 9 is a front view of a switching means of a 
drive system according to the fifth embodiment. In 
this fifth embodiment, a gear change is effected by 
using a solenoid. 

In Fig. 9, a spline or an axial groove is formed 
on an outer peripheral surface of an output shaft 
32s of the sheet supply/read motor 32, and an 
output gear 32a is mounted on the output shaft so 
that the gear can be slid in a longitudinal direction 
(thrust direction) but cannot be rotated with respect 
to the output shaft. Further, a position of the output 
gear 32a in the thrust direction is controlled by an 
actuator 39a connected to a solenoid 39 so that, 
when the actuator 39a is shifted by the solenoid in 
a direction shown by the arrow p, the output gear 
32a is shifted from a position m to a position n. 
Accordingly, when the output gear 32a is posi- 
tioned at the position m, it is connected to the gear 
wp1 of the sheet supply system; whereas, when 
the output gear 32a is positioned at the position n, 
it is connected to the gear w1 of the reading 
system. 

With this arrangement, by driving the solenoid 
39, the sheet supply system can be switched or 
changed to the reading system without changing 
rotational direction of the motor 32. 

Incidentally, in the above-mentioned embodi- 
ment, while an example that the gear of the drive 
motor is engaged with either the gear of the sheet 
supply system or the gear of the reading-system 
by using the gear change effected by the solenoid 
was explained, the present invention is not limited 
to such an example, but, for example, the output 
gear of the drive motor may be shifted to a neutral 
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position where the output gear is not engaged with 
both of the gears of the sheet supply system and 
the reading system. 

5 Other Embodiments 

In the above-mentioned embodiments, while 
the facsimile system having the ink jet printer was 
explained, a heat-transfer printer, a laser beam 

10 printer or other appropriate printer can be used in 
place of the ink jet printer. 

Now, other embodiment of the present inven- 
tion will be explained with reference to Figs. 10 to 
13. Incidentally, the same elements as those shown 

75 in Fig. 3 are designated by the same reference 
numerals. 

As shown in Fig. 10, in the reading system C, a 
gear ratio between gears w9, w10, w11 of the 
reading system C are selected so that a relation 

20 between a peripheral speed Vh of each of the 
convey rollers 17a, 17b, discharge rollers 18a, 18b 
and white roller 20 (which serve to convey the 
original G) and a peripheral speed of the separation 
roller 16a becomes Vh > Vb. Further, a one-way 

25 clutch 16c is arranged between the separation roll- 
er 1 6a and a drive shaft on which the gear w1 1 is 
fixedly mounted, and a play is provided between 
the one-way clutch 16c and the separation roller 
16a in the rotational direction so that a mechanical 

30 timer is defined by a projection 16c1 of the one- 
way clutch 16c and a recess 16a1 of the separation 
roller 16a. 

Now, a distance between the originals (a dis- 
tance between the rear end of the preceding origi- 

35 nal and the tip end of the succeeding original) 
determined by the original conveying system will 
be explained with reference to Figs. 12A to 12F. 

As shown in Fig. 12A, when two originals Gi, 
G2 are inserted through an original insertion open- 

40 ing, the originals are pinched between the separa- 
tion roller 16a and the urging piece 16b. Now, a 
coefficient u A of friction between the separation 
roller 16a and the original G1, a coefficient u B of 
friction between the urging piece 1 6b and the origi- 

45 nal G2 , and a coefficient u c of friction between the 
originals G are selected to become u A > Wb > u c - 
As a result, when the separation roller 16a is rotat- 
ed in a direction shown by the arrow, only the 
original (in this example, original G1) contacted with 

50 the separation roller 16a having the greatest coeffi- 
cient of friction can be supplied. 

When the sheet supply/read motor 32 is rotat- 
ed to drive the reading system C, the gears w1 - 
w11 are driven to rotate the convey roller 17a, 

55 discharge roller 18a and white roller 20 in an origi- 
nal conveying direction (shown by the arrow b). At 
the same time, the drive shaft to which the gear 
w11 is fixedly mounted is also rotated in the origi- 

8 
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nal conveying direction, with the result that the 
one-way clutch 16c is locked to be driven in syn- 
chronous with the drive shaft. When the projection 
16c1 of the one-way clutch 16c is abutted against 
one end wall of the recess 16a1 of the separation 
roller 16a, the driving force is transmitted to the 
separation roller 16a through the one-way clutch, 
thereby rotating the separation roller 16a in the 
original conveying direction. Consequently, as 
mentioned above, the first original Gi is supplied 
selectively. 

As shown in Fig. 12B, when the original Gi 
reaches the convey roller 17a by rotating the sepa- 
ration roller 16a by the predetermined amount, 
since the peripheral speed Vh of the convey roller 
17a is greater than the peripheral speed Vb of the 
separation roller 16a, the separation roller 16a is 
rotatingly driven by the movement of the original 
Gi. As a result, since the rotational speed of the 
separation roller 16a becomes greater than that of 
the one-way clutch 16c, the projection 16c1 of the 
one-way clutch 16c is gradually separated from the 
end surface of the recess 16a1 of the separation 
roller 16a, thereby increasing the space between 
the projection and the end surface gradually. 

As shown in Fig. 12C, when the space is 
increased, the projection 16c1 of the one-way 
clutch 16c is abutted against the other end surface 
of the recess 16a1 of the separation roller 16a. As 
a result, since the one-way clutch 16a itself is 
driven in synchronous with the separation roller 16a 
to increase the rotational speed of the one-way 
clutch 16c more than that of the drive shaft, a 
clutch-free condition is established. 

As shown in Fig. 12D, when the rear end of the 
first original Gi is detached from the nip between 
the separation roller 16a and the urging piece 16b, 
the separation roller 16a is stopped. Consequently, 
the one-way clutch 16c (which was in the clutch- 
free condition) is locked again to be rotated to- 
gether with the drive shaft. 

As shown in Fig. 12E, when the one-way clutch 
16c is rotated by the predetermined amount, the 
projection 16c1 of the one-way clutch 16c (which 
was abutted against the other end surface of the 
recess 16a1 of the separation roller 16a) is abutted 
against the abovementioned one surface of the 
recess 16a1 of the separation roller 16a as is in 
Fig. 12A, thereby transmitting the driving force to 
the separation roller. As a result, the separation 
roller 16a is rotated in the original conveying direc- 
tion to supply the second original G2. 

As shown in Fig. 12F, similar to the first origi- 
nal Gi, when the separation roller 16a is rotated 
again by the predetermined amount, the tip end of 
the second original G2 reaches the convey roller 
17a. In this case, since the rear end of the first 
original Gi was conveyed by the predetermined 



amount from the convey roller 17a and at the same 
time the second original G2 reaches the convey 
roller 17a, a predetermined distance Ld is created 
between the rear end of the first original Gi and 
s the tip end of the second original G2. The distance 
Ld can be freely set by changing the reduction 
ratio between the convey roller 17a and the separa- 
tion roller 16a (gear ratio between the gears w9 - 
w11) and the play between the recess 16a1 of the 
to separation roller 16a and the projection 16c1 of the 
one-way clutch 16c. Incidentally, in this embodi- 
ment, the distance Ld is set to be greater than a 
distance between the original tip/rear end sensor 
31 and the reading position 19a of the photo elec- 
ts trie conversion element 19. 

According to the above embodiment (Figs. 10 - 
13), since the timer means having the predeter- 
mined play between the engagement portions is 
arranged between the original convey means and 

20 the power transmitting mechanism, deviation be- 
tween the original and the reading position due to 
backlash generated during the drive changing op- 
eration can be prevented, thereby preventing the 
copied image from being deteriorated. That is to 

25 say, the reading area on the original and the read 
image can always be stabilized. Further, the same 
advantage can be obtained when the present in- 
vention is applied to the convey system for the 
recording sheet. 

30 With the arrangement as mentioned above, 

since the original convey means and the recording 
sheet convey means are selectively driven by the 
single common drive motor, and since the original 
separation and convey means can separate and 

35 supply the originals one by one and can provide 
the constant distance between the originals being 
supplied, and since the distance between the origi- 
nals is set to become greater than the distance 
between the original tip/rear end sensor and the 

40 original reading position, during the reading of the 
plurality of originals are read, at the time when the 
reading of the preceding original is finished, the 
succeeding original does not reach the original 
tip/rear end sensor. Thus, by using the control 

45 means for stopping the reading operation when the 
reading of the preceding original is finished, and 
then conveying the recording sheet, and then start- 
ing the reading operation again, a series of reading 
operations including the detection of the tip end of 

50 the original, the conveyance of the original to the 
reading position, the reading of the original, the 
detection of the rear end of the original and the 
conveyance of the rear end of the original to the 
reading position can be effected. As a result, even 

55 when the recording sheet is conveyed between the 
reading operations for two successive originals, the 
stable reading area of the original can always be 
ensured. 
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Next, in the above-mentioned facsimile system, 
operation of various motors when two originals G 
are continuously copied will be explained with ref- 
erence to a timing chart shown in Fig. 13. 

(51) : when two originals G are set on the origi- s 
nal stacking plate 1 4, the original pres- 
ence/absence sensor 30 detects the fact that the 
original is present, and a copy permitting con- 
dition or an original image sending permitting 
condition is established. 10 

(52) : when the copy start is commanded from 
the operating portion D, the sheet supply/read 
motor 32 is rotated in the direction h, with the 
result that the sheet supply roller 3 is rotated to 
start the supply of the recording sheet. At the 75 
same time, the record motor 34 is rotated in the 
direction j to rotate the feed rollers 5a, 5b and 

the platen roller 8, thereby conveying the re- 
cording sheet S supplied from the sheet supply 
system A. 20 

(53) : when the tip end of the sheet is detected 
by the recording sheet tip/rear end sensor 6, 
since the recording sheet S can be conveyed 
only by the record motor 34, the sheet sup- 
ply/read motor 32 is stopped. 25 

(54) : by conveying the recording sheet S by a 
predetermined amount after the tip end of the 
sheet was detected in S3, the registration of the 
recording sheet S with respect to the recording 
position is completed. At this point, the record 30 
motor 34 is stopped. Further, the sheet sup- 
ply/read motor 32 is rotated in the direction g to 
start the separation of the originals G. 

(55) : the tip end of the first original G is de- 
tected by the original tip/rear end sensor 31 . 35 

(56) : when the original G is conveyed by a 
predetermined amount after the tip end of the 
original was detected in S5, since the tip end of 
the original G reaches the reading position 19a 

of the photo-electric conversion element 19, the 40 
reading operation is started and the image sig- 
nal is sent to the recording system B. When the 
image signal is received by the recording sys- 
tem B, the record motor 34 is rotated in the 
direction j to convey the recording sheet S; 45 
meanwhile, by rotating the carriage motor 35 in 
the normal and reverse directions alternately, 
the predetermined serial recording operation is 
effected by the head cartridge 9. 

(57) : the rear end of the recording sheet S is so 
detected by the sheet tip/rear end sensor 6. 

(58) : the rear end of the first original G is 
detected by the original tip/rear end sensor 31 . 

(59) : when the rear end of the recording sheet S 

is conveyed by the predetermined amount to 55 
reach the recording position after the rear end of 
the recording sheet is detected in S7, the record 
motor 34 is stopped. Similarly, when the rear 



end of the first original G is conveyed by the 
predetermined amount to reach the reading po- 
sition after the rear end of the original was 
detected in S8, the sheet supply/read motor 32 
is stopped. In this case, the distance Ld is 
maintained between the rear end of the first 
original G and the tip end of the second original 
G. 

(510) : similar to S2, the sheet supply/read motor 
32 is driven to start the sheet supplying opera- 
tion for the second recording sheet S. At the 
same time, the record motor 34 is driven to 
discharge the first recording sheet S and to 
convey the second recording sheet S supplied 
from the sheet supply system A. 

(511) : similar to S3, when the tip end of the 
second recording sheet S is detected by the 
recording sheet tip/rear end sensor 6, since the 
recording sheet S can be conveyed only by the 
record motor 34, the sheet supply/read motor 32 
(sheet supply system A) is stopped. 

(512) : similar to S4, after the registration of the 
second recording sheet S is completed, the 
record motor 34 is stopped, and the sheet sup- 
ply/read motor 32 is rotated in the direction g to 
convey the second original G and to discharge 
the first original G. 

(513) : the tip end of the second original G is 
detected by the original tip/rear end sensor 31. 

(514) : similar to S6, when the original G is 
conveyed by the predetermined amount after 
the tip end was detected in the above S13, 
since the tip end of the original G reaches the 
reading position 19a of the photo-electric con- 
version element 19, the reading operation is 
started, and the image signal is sent to the 
recording system B. When the recording system 
B receives the image signal, the record motor 
34 is rotated in the direction j to convey the 
recording sheet S; meanwhile, by rotating the 
carriage motor 35 in the normal and reverse 
directions alternately, the predetermined serial 
recording operation is effected by the head car- 
tridge 9. 

(515) : similar to S7, the rear end of the second 
recording sheet S is detected by the sheet 
tip/rear end sensor 6. 

(516) : the second original G is also conveyed, 
and the fact that there is no remaining original 
on the original stacking plate 14 is detected by 
the original presence/absence sensor 30. 

(517) : similar to S8, the rear end of the second 
original G is detected by the original tip/rear end 
sensor 31 . 

(518) : similar to S9, when the rear end of the 
recording sheet S is conveyed by the predeter- 
mined amount to reach the recording position, 
the record motor 34 is stopped. When the rear 
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end of the original G is conveyed by the pre- 
determined amount to reach the reading posi- 
tion, the sheet supply/read motor 32 is stopped. 

(519) : the record motor 34 is rotated in the 
direction j by the predetermined amount to dis- s 
charge the rear end of the recording sheet S 
from the recording system B. At the same time, 

the sheet supply/read motor 32 is rotated in the 
direction g to discharge the rear end of the last 
original G. 70 

(520) : the record motor 34 is rotated in the 
direction i by the predetermined amount, so that 
the recording head portion of the head cartridge 
9 is cleaned by the cleaning device 40. 

In accordance with the above-mentioned oper- 75 
ations, the copy mode is carried out. On the other 
hand, in the sending mode, only the reading opera- 
tion for reading the original G is effected. Thus, the 
sheet supply/read motor 32, original pres- 
ence/absence sensor 30 and original tip/rear end 20 
sensor 31 are operated in the same manner as 
mentioned above, thereby carrying out the sending 
mode. On the other hand, in the receiving mode, 
only the supplying operation and the recording 
operation regarding the recording sheet S are ef- 25 
fected. Thus, the sheet supply/read motor 32, 
record motor 34 and sheet tip/rear end sensor 6 
are operated in the same manner as mentioned 
above, thereby carrying out the receiving mode. 

30 

Other Embodiments 

In the above-mentioned embodiment, while an 
example that the sheet supply system and the 
reading system are driven by the common drive 35 
motor through the switching mechanism was ex- 
plained, the present invention is not limited to such 
an example, but, for example, the reading system 
and the recording system may be selectively 
driven by a common drive motor. 40 

Further, in the above-mentioned embodiment, 
while an example that the timer means having the 
predetermined piay between the engagement por- 
tions is arranged between the original convey 
means and the power transmitting mechanism was 45 
explained, the present invention is not limited to 
such an example, but, for example, such a timer 
means may be arranged between the recording 
sheet convey means and its power transmitting 
mechanism. 50 

Incidentally, Fig. 11 is a perspective view 
showing a positional relation between electric and 
electronic circuits in the facsimile system. In Fig. 
11, a system substrate 21a of the facsimile system 
is arranged on a bottom surface 7g of the system 55 
body 7, and a power source unit substrate 21b is 
arranged at a right side portion of the system. 
Further, a substrate 21c for controlling the operat- 
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ing portion D, a relay substrate 21 d, a substrate 
21 e for controlling the telephone and the telephone 
line, and a substrate 21 f on which the printer inter- 
face 21f1 is mounted are arranged as shown, re- 
spectively. By providing these electronic circuit 
boards (substrates), the heat generating problem 
can be eliminated and the maintenance can be 
facilitated. 

The present invention provides a sheet supply 
apparatus comprising supply means for supplying 
a sheet, a drive motor for driving the supply 
means, power transmission switching mechanism 
for permitting or inhibiting transmission of power 
from the drive motor to the supply means, and 
control means for controlling an operation of the 
power transmission switching mechanism. The 
power transmission switching mechanism is con- 
trolled in such a manner that the transmission of 
power from the drive motor to the supply means is 
inhibited when a supplying operation is stopped. 

Claims 

1. A sheet supply apparatus comprising: 

supply means for supplying a sheet; 
a drive motor for driving said supply 
means; 

power transmission switching means for 
permitting or inhibiting transmission of power 
from said drive motor to said supply means; 
and 

control means for controlling an operation 
of said power transmission switching means; 

wherein said power transmission switching 
means is controlled to inhibit the transmission 
of power when a supplying operation is stop- 
ped. 

2. A sheet supply apparatus according to claim 1 , 
further comprising reading means for reading 
an image on an original, and said supply 
means constitutes original supply means for 
supplying the original to said reading means. 

3. A sheet supply apparatus according to claim 1 , 
further comprising recording means for record- 
ing a predetermined image on a recording 
sheet, and said supply means constitutes a 
recording sheet supply means for supplying 
the recording sheet to said recording means. 

4. A sheet supply apparatus according to claim 1 , 
wherein said supply means includes original 
supply means for supplying an original to read- 
ing means and recording sheet supply means 
for supplying a recording sheet to recording 
means; and said power transmission switching 
means is selectively engaged by a power 
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transmitting mechanism of said recording 
sheet supply means, and said drive motor driv- 
ing said recording sheet supply means via said 
switching means; and said switching means is 
separated from said power transmitting mecha- 5 
nism of said recording sheet supply means 
when a supplying operation is stopped. 

5. A sheet supply apparatus according to claim 1 , 

wherein said supply means includes original 10 
supply means for supplying an original to read- 
ing means and recording sheet supply means 
for supplying a recording sheet to recording 
means; and said power transmission switching 
means is selectively engaged by a power is 
transmitting mechanism of said original supply 
means, and said drive motor driving said origi- 
nal supply means via said switching means; 
and said switching means is separated from 
said power transmitting mechanism of said 20 
original supply means when a supplying opera- 
tion is stopped. 



6. A sheet supply apparatus according to claim 4, 
wherein the sheet supply apparatus is a fac- 
simile system. 



25 



7. A sheet supply apparatus according to claim 5, 
wherein the sheet supply apparatus is a fac- 
simile system. 30 

8. A sheet supply apparatus according to claim 1 , 
wherein said supply means includes original 
supply means for supplying an original to read- 
ing means and recording sheet supply means 35 
for supplying a recording sheet to recording 
means; and said power transmission switching 
means is selectively engaged by a power 
transmitting mechanism of said original supply 
means or a power transmitting mechanism of 40 
said recording sheet supply means, and said 
drive motor selectively driving said original 
supply means or said recording sheet supply 
means via said switching means; and said 
switching means is shifted to a neutral position 45 
where said switching means is not engaged by 
both of said power transmitting mechanisms of 

said original supply means and said recording 
sheet supply means, when a supplying opera- 
tion is stopped. 50 

9. A sheet supply apparatus according to claim 8, 
wherein the sheet supply apparatus is a fac- 
simile system. 



10. A sheet supply apparatus according to claim 1, 
wherein said supply means includes original 
supply means for supplying an original to read- 



55 



ing means and recording sheet supply means 
for supplying a recording sheet to recording 
means; and said power transmission switching 
means is selectively engaged by a power 
transmitting mechanism of said original supply 
means of a power transmitting mechanism of 
said recording sheet supply means, and said 
drive motor selectively driving said original 
supply means or said recording sheet supply 
means via said switching means; and in said 
switching means is engaged by either said 
power transmitting mechanisms of said original 
supply means or said power transmitting 
mechanisms of said recording sheet supply 
means, when a supplying operation is stopped. 

11. A sheet supply apparatus according to claim 
10, wherein the sheet supply apparatus is a 
facsimile system. 

12. A sheet supply apparatus according to claim 1, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said supply means when the operation is stop- 
ped. 

13. A sheet supply apparatus according to claim 1, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said supply means in a thrust di- 
rection, and said rotary member of said supply 
means is separated from said rotary member 
of said drive motor when the operation is stop- 
ped. 

14. A sheet supply apparatus according to claim 
12, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

15. A sheet supply apparatus according to claim 
14, wherein an arm is pivotally supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 
on the other end of said arm. 

16. A sheet supply apparatus according to claim 2, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said supply means when the operation is stop- 
ped. 

17. A sheet supply apparatus according to claim 2, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
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rotary member of said drive motor and a rotary 
member of said supply means in a thrust di- 
rection, and said rotary member of said supply 
means is separated from said rotary member 
of said drive motor when the operation is stop- s 
ped. 

18. A sheet supply apparatus according to claim 
16, wherein said rockable rotary member is 
always engaged by a rotary member of said io 
drive motor. 

19. A sheet supply apparatus according to claim 
18, wherein an arm is pivotal I y supported on a 
shaft of a rotary member of said drive motor, 75 
and said rockable rotary member is supported 

on the other end of said arm. 

20. A sheet supply apparatus according to claim 3, 
wherein said power transmission switching 20 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said supply means when the operation is stop- 
ped. 

25 

21. A sheet supply apparatus according to claim 3, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said supply means in a thrust di- 30 
rection, and said rotary member of said supply 
means is separated from said rotary member 

of said drive motor when the operation is stop- 
ped. 

35 

22. A sheet supply apparatus according to claim 
20, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

40 

23. A sheet supply apparatus according to claim 
22, wherein an arm is pivotally supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 

on the other end of said arm. 45 

24. A sheet supply apparatus according to claim 4, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of so 
said recording sheet supply means when the 
operation is stopped. 

25. A sheet supply apparatus according to claim 4, 
wherein said power transmission switching 55 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said recording sheet supply means 
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in a thrust direction, and said rotary member of 
said recording sheet supply means is sepa- 
rated from said rotary member of said drive 
motor when the operation is stopped. 

26. A sheet supply apparatus according to claim 
24, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

27. A sheet supply apparatus according to claim 
26, wherein an arm is pivotally supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 
on the other end of said arm. 

28. A sheet supply apparatus according to claim 6, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said recording sheet supply means when the 
operation is stopped. 

29. A sheet supply apparatus according to claim 6, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said recording sheet supply means 
in a thrust direction, and said rotary member of 
said recording sheet supply means is sepa- 
rated from said rotary member of said drive 
motor when the operation is stopped. 

30. A sheet supply apparatus according to claim 
28. wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

31. A sheet supply apparatus according to claim 
30, wherein an arm is pivotally supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 
on the other end of said arm. 

32. A sheet supply apparatus according to claim 5, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said original supply means when the operation 
is stopped. 

33. A sheet supply apparatus according to claim 5, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said original supply means in a 
thrust direction, and said rotary member of 
said original supply means is separated from 
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said rotary member of said drive motor when 
the operation is stopped. 

34. A sheet supply apparatus according to claim 
32, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

35. A sheet supply apparatus according to claim 
34, wherein an arm is pivotal I y supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 
on the other end of said arm. 
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rotary member of said original supply means 
and a rotary member of said recording sheet 
supply means in a thrust direction, and said 
rotary member of said drive motor is shifted to 
a neutral position between said rotary member 
of said recording sheet supply means and said 
rotary member of said original supply means 
when the operation is stopped. 

42. A sheet supply apparatus according to claim 
40, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 



36. A sheet supply apparatus according to claim 7, 
wherein said power transmission switching 
mechanism is a rockable and shiftable rotary 
member separated from a rotary member of 
said original supply means when the operation 
is stopped. 

37. A sheet supply apparatus according to claim 7, 
wherein said power transmission switching 
mechanism is a means for relatively shifting a 
rotary member of said drive motor and a rotary 
member of said original supply means in a 
thrust direction, and said rotary member of 
said original supply means is separated from 
said rotary member of said drive motor when 
the operation is stopped. 

38. A sheet supply apparatus according to claim 
36, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

39. A sheet supply apparatus according to claim 
38, wherein an arm is pivotally supported on a 
shaft of a rotary member of said drive motor, 
and said rockable rotary member is supported 
on the other end of said arm. 

40. A sheet supply apparatus according to claim 8, 
wherein said power transmission switching 
mechanism comprises a rockable rotary mem- 
ber shiftable between a rotary member of said 
recording sheet supply means and a rotary 
member of said original supply means, and 
said rockable rotary member is shifted to a 
neutral position between said rotary member of 
said recording sheet supply means and said 
rotary member of said original supply means 
when the operation is stopped. 

41. A sheet supply apparatus according to claim 8, 
wherein said power transmission switching 
mechanism comprises a means for relatively 
shifting a rotary member of said drive motor, a 



T5 43. A sheet supply apparatus according to claim 
42, wherein an arm is pivotally supported on a 
shaft of said rotary member of said drive mo- 
tor, and said rockable rotary member is sup- 
ported on the other end of said arm. 

20 

44. A sheet supply apparatus according to claim 9, 
wherein said power transmission switching 
mechanism comprises a rockable rotary mem- 
ber shiftable between a rotary member of said 

25 recording sheet supply means and a rotary 

member of said original supply means, and 
said rockable rotary member is shifted to a 
neutral position between said rotary member of 
said recording sheet supply means and said 

30 rotary member of said original supply means 

when the operation is stopped. 

45. A sheet supply apparatus according to claim 9, 
wherein said power transmission switching 

as mechanism comprises a means for relatively 

shifting a rotary member of said drive motor, a 
rotary member of said original supply means 
and a rotary member of said recording sheet 
supply means in a thrust direction, and said 

40 rotary member of said drive motor is shifted to 

a neutral position between said rotary member 
of said recording sheet supply means and said 
rotary member of said original supply means 
when the operation is stopped. 

45 

46. A sheet supply apparatus according to claim 
44, wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

50 

47. A sheet supply apparatus according to claim 
46, wherein an arm is pivotally supported on a 
shaft of said rotary member of said drive mo- 
tor, and said rockable rotary member is sup- 

55 ported on the other end of said arm. 

48. A sheet supply apparatus according to claim 
10, wherein said power transmission switching 
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mechanism is a rockable rotary member shift- 
able between a rotary member of said record- 
ing sheet supply means and a rotary member 
of said original supply means, and said roc- 
kable rotary member is engaged by either said 5 
rotary member of said original supply means 
or said rotary member of said recording sheet 
supply means when the operation is stopped. 

49. A sheet supply apparatus according to claim io 

10, wherein said power transmission switching 
mechanism is means for relatively shifting a 
rotary member of said drive motor, a rotary 
member of said original supply means and a 
rotary member of said recording sheet supply 15 
means in a thrust direction, and said rotary 
member of said drive motor is engaged by 

said rotary member of said original supply 
means and said rotary member of said record- 
ing sheet supply means when the operation is 20 
stopped. 

50. A sheet supply apparatus according to claim 
48. wherein said rockable rotary member is 
always engaged by a rotary member of said 25 
drive motor. 

51. A sheet supply apparatus according to claim 
50. wherein an arm is pivotally supported on a 
shaft of said rotary member of said drive mo- 30 
tor. and said rockable rotary member is sup- 
ported on the other end of said arm. 

52. A sheet supply apparatus according to claim 

11, wherein said power transmission switching 35 
mechanism is a rockable rotary member shift- 
able between a rotary member of said record- 
ing sheet supply means and a rotary member 

of said original supply means, and said roc- 
kable rotary member is engaged by either said ao 
rotary member of said original supply means 
or said rotary member of said recording sheet 
supply means when the operation is stopped. 

53. A sheet supply apparatus according to claim 45 
1 1 , wherein said power transmission switching 
mechanism is means for relatively shifting a 
rotary member of said drive motor, a rotary 
member of said original supply means and a 
rotary member of said recording sheet supply 50 
means in a thrust direction, and said rotary 
member of said drive motor is engaged by 

said rotary member of said original supply 
means and said rotary member of said record- 
ing sheet supply means when the operation is 55 
stopped. 
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54. A sheet supply apparatus according to claim 
52. wherein said rockable rotary member is 
always engaged by a rotary member of said 
drive motor. 

55. A sheet supply apparatus according to claim 
54. wherein an arm is pivotally supported on a 
shaft of said rotary member of said drive mo- 
tor, and said rockable rotary member is sup- 
ported on the other end of said arm. 

56. A sheet supply apparatus according to one of 
claims 2, 4, 5, 6, 7, 8, 9, 10 and 11, further 
comprising original tip/rear end detection 
means disposed between said reading means 
and said original supply means for detecting 
tip end and a rear end of the original, and a 
distance between a rear end of a preceding 
original and a tip end of succeeding original 
determined by said original supply means is 
greater than a distance between said reading 
means and said original tip/rear end detection 
means. 

57. A sheet supply apparatus according to one of 
claims 3, 4, 5, 6, 7, 8, 9, 10 and 11. further 
comprising recording sheet tip/rear end detec- 
tion means disposed between said reading 
means and said recording sheet supply means 
for detecting tip end and a rear end of the 
recording sheet, and a distance between a rear 
end of a preceding recording sheet and a tip 
end of succeeding recording sheet determined 
by said original supply means is greater than a 
distance between said reading means and said 
recording sheet tip/rear end detection means. 

58. A sheet supply apparatus according to claim 1 , 
wherein said drive force transmitting mecha- 
nism has timer means for transmitting drive 
force from said drive motor to said supply 
means after lapse of predetermined time pe- 
riod. 
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